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Promovarea scenariului de acoperire integrala
a cererii de energie electrica din surse regenerabile
duce la scumpirea energiei electrice, afectand cel
mai mult populatia saraca din Republica Moldova.
In vederea reducerii Ratei sdrdciei absolute, in
lucrare este propusa o modalitate de determinare a
indemnizatiilor corespunzatoare. Atingerea obiecti-
vului mentionat este impiedicata de faptul ca,
Metodologia existenta de calculare a Pragului
absolut al sardciei, nu contine expres componenta
aferentd cheltuielilor pentru prestarea serviciului de
energie electrica. Un astfel de algoritm este propus,
in acest sens, de cdtre autor, utilizindu-se structura
consumului casnic pe categoriile de consum, dis-
ponibila in companiile de distributie. Calculele au
ardtat ca promovarea conceptului de acoperire a
cererii, din surse regenerabile de energie electrica,
nu ar prejudicia semnificativ capacitatea de plata a
consumatorilor casnici, in conditiile costurilor exis-
tente in anii 2020-2021.

Cuvinte-cheie: surse regenerabile de energie,
indemnizatie, energie electrica, rata sardciei, capa-
citate de plata.

JEL: C8, I3, H2.

Introducere

Ideea promovarii conceptului de acoperire
integrala a cererii de energie electrici a Republicii
Moldova din Surse Regenerabile de Energie
(100%SRE) a fost examinata de catre colaboratorii
Institutului de Energetica si prezentatd, in cadrul unor
comuniciri nationale si internationale [1,2,3,4]. In
aceste studii au fost identificate solutii de integrare
maxima a surselor regenerabile de energie in sistemul
electroenergetic national, care duc la atingerea obiec-
tivelor prioritare ale tarii: securitatea energeticd si
indeplinirea angajamentelor asumate in Contributia
Nationala Determinata (CND), actualizatd in 2020 si
raportatd la Conventia-cadru a Organizatiei Natiuni-
lor Unite privind Schimbarea Climei (CONUSC).
Dupa cum au demonstrat studiile nominalizate mai
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The promotion of the scenario which fully
covers the electricity demand from renewable
sources leads to an electricity price increase, mostly
impacting poor population from the Republic
Moldova. In order to decrease the Absolute Poverty
Rate, the paper proposes a way to determine the
appropriate allowances. Achieving the objective is
hampered by the fact that the existing Methodology
for calculating the Absolute Poverty Threshold does
not expressly contain the component related to the
expenses for the electricity services provided. Such
an algorithm is proposed in this regard using the
structure of household consumption by categories of
consumption, available at distribution companies.
The calculations showed that the promotion of the
concept of covering the power demand from
renewable sources does not significantly harm the
payment capacity of household consumers, in terms
of the 2020-2021 years costs.
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Introduction

The idea of promoting the concept of full
coverage of the electricity demand of the Republic of
Moldova from renewable energy sources (100%
RES) was examined by the collaborators of the
Energy Institute and presented, within national and
international communications [1,2,3,4]. These stu-
dies allowed us to identify solutions to reach maxi-
mum integration of renewable energy sources in the
national power system that lead to the achievement
of the country’s priority objectives: energy security
and the fulfilment of the commitments assumed in
the updated National Determined Contribution
(NDC) (2020) reported to United Nations Framework
Convention on Climate Change (UNFCCC). As the
above mentioned studies have shown, even for
the case when the price of wind and photovoltaic
energy sources would reach the minimum values
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sus, chiar si in cazul in care pretul surselor eoliene
si fotovoltaice de energie ar atinge pe viitor valorile
minime prognozate la moment, pretul energiei produse
de acestea pentru acoperirea integrald a cererii de
energie 1l depaseste pe cel de import cu pana la 50%.
in conditiile in care Rata sdriciei absolute (RSA) in
Republica Moldova este destul de 1nalta, circa 24,5%
in anul 2021 [5], promovarea surselor regenerabile
pentru producerea energiei electrice devine o prov-
ocare, depasirea careia se poate face prin mai multe
modalitati, principalele fiind monitorizarea si eva-
luarea séraciei pentru paturile social vulnerabile de pe
urma scumpirii energiei, punand in practicd un sistem
de indemnizatii specific. Cunoasterea valorii indem-
nizatiei totale ar permite statului sd cantareasca
adecvat capacitatea sa financiara in ce priveste gradul
de penetrare a SRE, pe parcursul anilor, in vederea
acoperirii cererii de energie integral pe tara.

La stabilizarea bazei de calcul al determinarii
indemnizatiei in cauza sta parametrul ,,Pragul absolut
al saraciei” (PAS), mai bine zis costul energiei
electrice consumate, precum si impactul variatiei
pretului la energia electricd asupra valorii PAS. In
vederea determinarii PAS, este aplicatd Metodologia
de calculare a Pragului absolut al sariciei, aprobata
prin Ordinul Biroului National de Statisticd nr. 56
din 24 august 2018, actualizat in iulie 2020 [6].
Conform acesteia, determinarea pragului absolut al
sdraciei se efectueazd prin majorarea cosului
alimentar al saraciei cu un adaos pentru bunuri
nealimentare si servicii (cosul nealimentar). Sunt
care intrd si costul energiei electrice consumate:
cosul nealimentar inferior al saraciei si cosul neali-
mentar superior al sdraciei.

Pentru Republica Moldova a fost recomandata
folosirea pragului superior al saraciei, care, de fapt,
se Incadreaza si corespunde cresterii standardelor de
trai din tard. Pragul absolut superior al siriciei este
suma cosului alimentar si cosului nealimentar al
sdraciei. S-a dovedit ca Metodologia sus-mentionata
nu contine expres componenta aferentd cheltuielilor
pentru prestarea serviciului de energie electrica.
Drept urmare, se cere identificarea acesteia, precum
si a impactului variatiei tarifului la energia electrica
asupra capacitatii de platd a populatiei vulnerabile.
Iar 1n final, studiul de fata isi propune sa raspunda la
intrebarea: care ar trebui sa fie alocarile pentru
consumatorii aflati sub Pragul saraciei absolute
(PSA), in conditiile promovarii la un grad diferit a
SRE in sistemul electroenergetic national (Studiul nu
ia In consideratie impactul majorarii pretului la alte
servicii si produse).

Cu alte cuvinte, pentru o evolutie a: a) produ-
sului intern brut prevazut pentru anii 2021-2035
(PIBi) si b) pretului la energia electrica nivelat, cal-
culat pentru aceeasi perioadd (P,;3s5), se cere de
determinat cheltuielile aferente componentei energiei
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forecasted today for the future, the electricity price
produced by these sources to fully cover the power
demand exceeds the import price by up to 50%.
Given that the Absolute Poverty Rate (APR) in the
Republic of Moldova is quite high, approx. 24.5% in
2021 [5], the promotion of renewable sources for
electricity production becomes a challenge, the over-
coming of which can be seen in several ways, the
main one being the non-admission of the deepening
of impoverishment for the socially vulnerable
population following electricity price increase, put-
ting into practice a system of respective compen-
sations. Knowing the value of the total compensation
would allow the state to adequately weigh its finan-
cial capacity regarding the degree of RES penetra-
tion over the years to cover the entire country’s
energy demand.

Both The “Absolute Poverty Threshold”
(APT), or rather the cost in its composition of the
electricity consumed, parameter and the impact of
electricity price variation on the APR are the basis
for determining the compensation mentioned. To
determine the ART, the Methodology for calculating
the Absolute Poverty Threshold is applied, approved
by the Order of the National Bureau of Statistics no.
56 of August 24, 2018, updated in July 2020 [6].
According to it, the Absolute Poverty Threshold is
determined by increasing the poverty food basket
with an addition for non-food goods and services (the
non-food basket). Two non-food poverty baskets are
recommended, including the cost of -electricity
consumed: the lower non-food poverty basket and the
upper non-food poverty basket.

For the Republic of Moldova, it was recom-
mended to use the upper poverty threshold, which
actually falls within and corresponds to the increase
in living standards in the country. The Absolute
upper Poverty Line is the sum of the food basket and
the non-food poverty basket. It has been proven that
the aforementioned Methodology does not expressly
contain the component related to the expenses for
the electricity service provided. As a result, it is
required to identify it, as well as the impact of the
variation of the electricity tariff on the payment capa-
city of the poor population. And finally, the present
study is called to answer the question: what should be
the allocations for consumers sited below the
Absolute Poverty Threshold (APT) under the con-
ditions of different degrees of RES integration in the
national power system (The study does not consider
the impact of the price increase on other services
and products).

In other words, for an evolution of: a) the
Gross Domestic Product foreseen for the years 2021-
2035 (PIBi) and b) the levelized electricity price,
calculated for the same period (P,;.3s5), it is required
to determine the costs related to the component of
electricity consumed by a poor person in the amount
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electrice consumate de o persoana nevoiasd, in
valoarea Pragului saraciei absolute (PSAeei), inclusiv
PSA respectiv, precum si cuantumul indemnizatiei
necesare pentru o persoand, in medie, aflata sub acest
prag, drept urmare a scumpirii energiei electrice 1n
urma realizarii scenariului de penetrare a SRE in
sistemul electroenergetic national. Adica, in con-
ditiile in care:

of the Absolute Poverty Threshold (PSAeei), inclu-
ding the respective APR, as well as the compensation
required for an average person below this threshold,
as a result of the electricity price increase following
the implementation of the RES penetration scenario
in the national power system. That is, under the
conditions in which:

PSAi = PSAai + PSAni = PSAai + PSAeei + PSAfei,

urmeaza de determinat PSAeei = PSAi — PSAai —
— PSAfei, precum si indemnizatia (/i) pentru fiecare
persoand aflatd sub pragul sdraciei absolute, conform
veniturilor sale, adica:

PSAeei = PSAi — PSAai — PSAfei must be deter-
mined, as well as the allowance (Ii) for each person
sited below the Absolute Poverty Line, according to
his income, i.e.:

Ii = PSAi — PSAbi,

unde: PSAi — pragul sdraciei absolute in anul i,
diferit de cel in scenariul liniei de baza;

PSAbi — pragul saraciei absolute 1n scenariul
liniei de baza in anul i;

PSAai — cheltuielile pentru produsele alimen-
tare in cadrul pragului sdraciei absolute in anul ;

PSAni — cheltuielile pentru produsele neali-
mentare in cadrul pragului saraciei absolute in anul ;

PSAeei — cheltuielile pentru consumul ener-
giei electrice in cadrul pragului saraciei absolute in
anul i;

PSAfei — cheltuiclile nealimentare in PSA,
care nu includ cheltuielile pentru consumul energiei
electrice 1n anul i;

Ii — indemnizatia in anul { pentru scumpirea
energiei electrice.

Metode aplicate

Metodologia cercetarii cuprinde proceduri si
abordari specifice stiintelor sociale si economice. in
primul rand, a fost aplicatd analiza comparativa a
tarifelor la energia electricd aferente diferitelor
scenarii de dezvoltare a surselor de ener-gie electrica,
inclusiv scenariilor alcatuite in baza SRE. Impactul
identificat a constituit drept motiv de studiere a ca-
drului legal, in baza ciruia sa stabilesc indemnizatiile
destinate paturilor social vulnerabile, iar cunostintele
obtinute au servit drept reper la identificarea metodei
de calcul a cresterii cheltuielilor aditionale pentru
energia electricd consumati, parte componentd a
Pragului Sariciei Absolute. in vederea excluderii
dublarii sau repetarii metodei propuse, in cercetarile
realizate pana in prezent, a fost efectuatd cercetarea
corespunzatoare a literaturii stiintifice de speciali-
tate. Metoda dezvoltatd, in formatul unui algoritm
respectiv, a stat la baza elaborarii unui model de cal-
cul adecvat. In acesta din urma, sunt dezvoltate: pro-
gnoza Produsului Intern Brut (PIB); voluml maxim
compensat de energie electricd; tariful la energia
electrica 1n functie de pretul energiei produse de SRE
si alti parametri, iar In baza acestora a fost stabilita
indemnizatia personald a consumatorilor de energie
electrica, precum si integral pe tara.

where: PSAi — Absolute Poverty Threshold in
year i, different from that in the baseline scenario;

PSAbi — Absolute Poverty Threshold in the
baseline scenario in year i;

PSAai — costs for food products within the
Absolute Poverty Threshold in year i;

PSAni — costs for non-food products within
the Absolute Poverty Threshold in year i;

PSAeei — costs for electricity consumption
within the Absolute Poverty Threshold in year i;

PSAfei — non-food expenses in APT that do not
include costs for electricity consumption in year i;

Ii — compensation in year i for the increase in
the electricity price.

Methods applied

The research methodology used in the paper
includes procedures and approaches specific to the
social and economic sciences. At the beginning, the
comparative analysis of electricity tariffs corres-
pondded to different power sources scenarios deve-
lopment, including scenarios based on RES pro-
motion was undertaken. The identified impact deter-
mined the reason to study the legal framework, based
on which are made the calculation of the socially
vulnerable people allowances, and the knowledge
obtained served as a benchmark for identifying the
method of calculating the additional expenses
increase for electricity consumed, a component of
the Absolute Poverty Threshold parameter. In order
to exclude duplication or repetition of the proposed
method, possibly encountered in the research pro-
duced so far on the topic, appropriate research of the
specialized scientific literature in the domain was
carried out. The method developed in a respective
algorithm format was the basis for the creation of a
suitable calculation model. In the latter, the forecast of
GDP (Gross Domestic Product), the maximum com-
pensated volume of electricity, electricity tariff
depended on the price of energy produced by RES and
other parameters are built, and based on them — com-
pensation to power consumers is identified per indivi-
dual person, as well as per the country in the whole.
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Rezultate obtinute si discutii
Dat fiind faptul ca PSAai si PSAfei, de regula,
nu sunt cunoscute, valoarea PSAeei in acest studiu
este determinatd dupa urmatoarea formula:
PSAeei =
unde,

ti — tariful la energia electrica in anul ;

Ecsi — energia electricd maxim consumata de
consumatorul sarac in anul i.

Valoarea fi urmeaza a fi calculatd pe parcursul
anilor, in functie de nivelul de penetrare a SRE pentru
acoperirea cererii de energie electrica. In anii deja
parcursi, ti este cunoscut, iar Ecsi urmeazd a fi
determinata. Metodologia de determinare a acestui din
urma indicator porneste de la urmatoarele premise:

Pentru PSAi a anului concret i este cunoscut
RSAi. Aplicand RSAi si numarul populatiei cu
resedinta obisnuitd, se determind numarul oamenilor
saraci (Nsi). In studiu se presupune ¢ oamenii siraci
consuma o cantitate limitata de energie electrica, din
cauza situatiei financiare precare. Drept urmare, ca
date initiale pentru studiu, sunt examinate cele care
corespund numarului de consumatori cu cel mai mic
consum de energie electrici. In acest sens este
utilizatd structura consumului casnic pe categoriile de
consum disponibile la companiile de distributie. in
cercetare sunt utilizate datele aferente anului 2019.
Analiza datelor sus-mentionate releva dependenta
numarului locurilor de consum de cantitatea energiei
consumate de acestea. Daca reusim sa transformam
numarul locurilor de consum in numar de populatie
cu resedintd obisnuita, atunci aplicand egalitatea:

> Poji = Nsi,

putem determina valoarea Ecsi, reprezentdnd valoa-
rea acumulata a energiei consumate pana la atingerea
egalitatii (2),

unde, j — numarul categoriei de consum;

Poji — numarul populatiei cu resedinta obis-
nuitd pentru fiecare categorie j de consum 1in anul i,
determinatd conform formulei:

Poji = Nji x Proi/Nnlci,

unde, Nji — numarul locurilor de consum (NLC)
casnici in categoria j 1n anul ;

Proi — total populatie cu resedinta obisnuita in
anul 7;

Nnlci — numarul total de NLC casnici in anul i.

La randul sau, Nsi se determina din relatia:

Nsi =ProixRSAi

Daca RSA este cunoscutd pentru anii 2014-
2019, pentru anii urmdtori pand in 2035 luati in
calcul, valorile respective urmeaza a fi determinate.
In acest sens sunt utilizate:

a) pronosticul cresterii PIB-ului actualizat in
anul 2016, avand in vedere ca datele statistice
prezentate de Biroul National de Statistica pri-
vind PSA si RSA corespund acestor conditii;

b) elasticitatea Elrs, determinatd prin impartirea
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Results obtained and discussion

Given that PSAai and PSAfei, as a rule, are not
known, the value of PSAee in this study is
determined according to the following formula:

ti x Ecsi,

ti — electricity tariff in year i;

Ecsi — the maximum electricity consumed by
the poor consumer in year i.

The ti value is to be calculated over the years,
depending on the RES penetration level to cover the
electricity demand. In the years already passed, ti is
known, and Ecsi is to be determined. The methodo-
logy for calculation the latter indicator starts from the
following premises:

For PSAi of the specific year i RSAi is known.
By applying the RSAi and the number of the
population with usual residence, the number of poor
people (Nsi) is determined. In the study, it is assumed
that poor people consume a limited amount of
electricity due to their poor financial situation. As a
result, as initial data for the study, those corres-
ponding to the number of consumers with the lowest
electricity consumption are examined. In this sense,
the structure of household consumption by categories
of consumption, available at distribution companies,
is used. The data from 2019 is used in the study. The
analysis of the aforementioned data reveals the
dependence of the number of places of consumption
on the amount of energy consumed by them. If we
manage to transform the number of places of con-
sumption into the number of habitually resident
population, then applying the equality:

ey

2
we can determine the Ecsi value, representing the
accumulated value of the energy consumed until
reaching equality (2),

where, j — consumption category number;

Poji — the number of the population with usual
residence for each consumption category j in year i,
determined according to the formula:

3)
where, Nji — the number of household
consumers (NLC) in category j in year i;

Proi — total population with usual residence in
year i;

Nnlci — the total number of households (NLC)
in year i.

In turn, Nsi is determined from the relationship:

“)

For the years 2014-2019 the RSA is known.
As to for the years up to 2035 considered the
respective values are to be determined. In this regard,
the following are used:

a) GDP growth forecast updated to 2016,
considering that the statistical data presented
by the National Bureau of Statistics regarding
APT and APR correspond to these conditions;

b) Elasticity Elrs, determined by dividing the
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descresterii  numarului  populatiei  sdrace
(dRSA, %) la cresterea PIB-ului (dPIB, %).
Valoarea Elrs este determinatd ca media
inregistratd pentru ultimii 4 ani, pentru care
datele sunt cunoscute, adica 2015-2019, fiind
egala cu -0.37, adica la cresterea PIB-ului cu
1% are loc descresterea RSA cu 0.37%.
Valoarea Ecsi va fi determinatd aplicand
formula:

Ecsi =

in conditiile in care unei valori Nsi ii cores-
punde o valoare ) Poji aflatd in intervalul limitd a
categoriei de consumatori casnici, valoarea inter-
mediard dintre categoriile de consumatori megiese
este determinatd cu aplicarea functiei liniare, care
modeleaza relatia dintre numarul de consumatori din
categoria data si energia consumaté de acestia.

In final, se compard PSAeei (bazi) cu PSAeei
(SRE). Diferenta reprezinta indemnizatia (/i) cautata.

Algoritmul calculului descris mai sus este
prezentat in figura 1, iar rezultatele obtinute — in
tabelele 1, 2, 3,4, 5,6, 7, 8.

PSA

-—

PSAcei PSAai+PSAfei
v

PSAee,- =X Ecsi

L Ecsi
Ci/E,; P

C; - costuri in anul i
pe sistem/ costs per year
per system

- pretul energiei
in anul i. Este calculat
cu un model separat/
electricity price
in year i.
It is calculated with
a separate model

E,; — total energie
consumata in tara,
in anul i/ total electricity
consumed in the country
in vear i

v

decrease in the number of the poor population
(dRSA, %) by the increase in GDP (dPIB, %).
The Elrs value is determined as the average
recorded for the last 4 years for which the data
is known, i.e. 2015-2019, being equal to -0.37,
i.e. when the GDP increases by 1%, the APR
decreases by 0.37%.

The Ecsi value will be determined by applying

the formula:

ZEcsji
Ns;

&)

Under the conditions where to a Nsi value
corresponds a )Y Poji value within the limit range of
the category of household consumers, the interme-
diate value between the categories of the adjacent
consumer categories is determined by applying the
linear function that models the relationship between
the number of consumers in the given category and
the energy consumed by these.

Finally, PSAeei (baseline) is compared with
PSAeei (RES). The difference is the compensation
(Ii) sought.

The calculation algorithm described above is
shown in figure 1, and the results obtained — in tables
1,2,3,4,5,6,7,8.

PSA
v

N; (=Proi x RSAi)
v

N nlci

P,;; = Nji x Proi/ Nnlci
v

Se cauta egalitatea/
The Equality is sought
ZP oji = Ny;

Z Ecsji
Ecsi = N—
Si

Se compara PSAAeei (baza) cu PSAAeei (SRE).
Diferenta reprezinta indemnizatia/ PSAAeei (baseline) is compared
with PSAAeei (SRE). The difference is the compensation.

Figura 1. Algoritmul calculdrii indemnizatiei consumatorilor de energie electrica din paturile social
vulnerabile / Figure 1. Algorithm for calculating compensation for poor power consumers
Sursa: elaborata de autor/ Source: developed by author
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Tabelul 1/ Table 1
Determinarea elasticititii descresterii Ratei sariciei absolute in functie de cresterea PIB/
Determining the elasticity of the Absolute Poverty Rate decrease as a function of GDP growth

Indicatorii/ Indicators u.m./ units 2014 (2015 (2016 [2017 |2018 (2019
1 2 3 4 5 6 7 8
PIB nominal/ Nominal GDP mld lei/ bil lei 1335 |145,8 |160,8 |178,9 |[192,5 |210,4
Cresterea PIB nominal/
Nominal GDP growth % 9.2 10,3 11,2 7.6 %3
PIB-ul actualizat in anul 2016/ et
GDP updated o 2016 mld lei/ bil lei 154,5 | 154 160,8 |168,4 |[175,6 |[181,9
Cresterea PIB actualizat in anul 2016/ GDP
growth updated to 2016 % 0,34 441 4,69 4.3 3,8
dPIB 3 ani/ dPIB 3 years medie 3 ani/ 4,19
average 3 years, %
dPIB 4 ani/ dPIB 4 years medie 4 ani/ 4,24
average 4 years, %
dPIB 5 ani/ dPIB 5 years medie 5 ani/ 331
average 5 years, %
Pragul saraciei absolute (PSA)/ Absolute Lel/Persoana/ 1550 11710 |1819 11939 |1998 |2095
poverty line (PSA) Lei/person
Rata saraciei absolute (RSA)/
Absolute poverty rate (RSA) % 295 254 264 27,7 23 25,2
Numarul populatiei cu resedinta obisnuita/
Number of the population with usual 2857 2835 2802 |2755 |2708 |2682
residence
Numarul populatiei saraf:e/ mii persoane/ 842.8 |720 739.8 763,2 6229 |675.8
Number of poor population h. persons
% 14,57 |2,75 3,16 18,38 |8,49
medie 3 ani/ 297
Descresterea numarului populatiei sarace average 3 years, % -
(dRSA)/ Number of poor population medie 4 ani/ 157
decreeasing (dRSA) average 4 years, % -
medie 5 ani/ 4m
average 5 years, %
Cresterea populatiei cu resedinta obisnuita/
The habitually resident population growth % 078 1-1L14 1-1.68 -17 1-0.98
% 9,7 6,4 6,6 3,05 4,83
medie 3 ani/ 482
average 3 years, %
Cresterea PSA/ PSA growth medie 4 ani/
5,21
average 4 years, %
medie 5 ani/ 6.09
average 5 years, %
medie 3 ani/
1,15
- . average 3 years, %
Elasticitatea cresterii PSA, %PSA/%PIB - -
3 medie 4 ani/
real/ average 4 years, % 1,23
PSA elasticity growth, %PSA/%real GDP £6 7 Yyoar,
medie 5 ani/
1,84
average 5 years, %
%/an/ % year 43,09 0,62 0,67 ‘ -4,27 (2,37
medie 3 ani/
3 % -0,71
Elasticitatea Elrs, dRSA/dPIB/ Elrs average ) years, 7%
elasticity, dRSA/dPIB medie 4 ani/ 2037
average 4 years, % ’
medie 5 ani/ 13
average 5 years, % ’

Sursa: elaborat de autor in baza datelor statistice [5]/
Source: developed by author based on statistical data [5]
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Tabelul 2/ Table 2
Tariful la energia electrica prestata la nivelul de 0,4 kV, in functie de pretul energiei procurate/
The tariff of electricity provided at the level of 0.4 kV, depending on the price of the purchased

energy, MDL/KWh
Pretul energiei procurate de furnizor in scenariul
100%SRE/ Electricity price procured by the supplier in the | 2020 2021 2022 2025 2030 2035
100%RES scenario
6 centi/kWh/ cents/kWh 1,74 1,87 1,85 1,8 1,72 1,65
7 centi/kWh/ cents/kWh 1,74 2,02 2,01 1,96 1,88 1,82
8 centi/kWh/ cents’kWh 1,74 2,18 2,16 2,12 2,05 1,99
9 centi/kWh/ cents’kWh 1,74 2,33 2,32 2,28 2,22 2,16
10 centi/kWh/ cents/kWh 1,74 2,49 2,48 2,44 2,38 2,33

Sursa: elaborat de autor in baza Metodologiei ANRE [7]/ Source: developed by author based on ANRE

Methodology [7]

Tabelul 3/ Table 3

Cresterea individuald a indemnizatiei in scenariul Optimist-1/

Individual compensation increase in the Optimist-1 scenario

o ‘;‘ﬂ;‘t‘;rp grlleclec:;:i; AW | wm./ units | 2022|2025 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035

6 lei 0710502021021 02]0,11] 0,1

7 lei 1,711,716 |15 15]1,5]|15]| 14

8 lei 26 1252221 |211]201]201]20

9 lei 3413312928 (261]26]|25]|25

Scenariul optimist-1/ 10 lei 43 | 4,1 | 35|34 | 32132131130
Optimist-1 scenario 6 % 70166 |38 |38 37353227
7 Y% 18,2 121,9 [27,5|28,5(29,4 | 31,1 | 33,0 34,8

8 % 27,4 (31,9 (38,7399 41,0 43,0452 |474

9 % 36,7 |141,9149,9|51,3|52,6|55,0157,5|60,0

10 % 46,0 | 51,9 | 61,1 | 62,8 | 64,3 | 66,9 | 69,7 | 72,5

Sursa: elaborat de autor/ Source: developed by author
Tabelul 4/ Table 4
Cresterea individuali a indemnizatiei in scenariul Optimist-2/
Individual compensation increase in the Optimist-2 scenario
Pretul energiei, centi/kWh/
Electricity price, US u.m./ units | 2022 | 2025 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
cents/kWh

6 lei 0710502021021 021]0,1]0,1

7 lei ,5(11,31081]0,71]0,71]0,7] 06| 0,5

8 lei 24 120 (14| 13|12 1,1]1,1]10

9 lei 3212711918 1,7]16]|15]| 14

Scenariul optimist-2/ 10 lei 4135|2524 |23]21]20] 18
Optimist-2 scenario 6 70|66 |38|38|37]35|32]|27
7 ) 16,1 | 16,1 | 13,7 | 13,9 [ 14,0 | 13,9 | 13,6 | 13,2

8 % 25,21 25,6 |123,7|24,0|24,2|24,2|24,1 23,8

9 % 34,31 35,133,7|34,2|34,5|34,6|34,6 34,3

10 % 43,3 | 44,6 | 43,7 | 44,3 | 44,7 |145,0|45,0 | 44,9

Sursa: elaborat de autor/ Source: developed by author
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Tabelul 5/ Table 5
Indemnizatia urmata a fi platita in conditiile promovirii 100%SRE, dRSA/dPIB = - 0,37, mii lei/
The allowance to be paid under the conditions of the 100% RES promeotion, dRSA/dPIB =- 0,37, th. MDL

Scenariile/ Pretul energiei,
. centi/kWh/ Electricity 2021 2022 2025 2030 2035
Scenarios .
price, cents/kWh
6 532,9 556 588,4 5443 491,6
7 1139,1 1132 1082,6 917,1 769,2
Optimist-1 8 1745,2 1707,9 1576,8 1289,9 1046,9
9 23514 22839 2071 1662,7 1324,6
10 2957,5 2859,8 2565,2 2035,5 1602,2
6 467,7 431,7 318,1 120,5 55,5
7 1066,3 993,1 7799 440,6 2759
Optimist-2 8 1664,9 1554,5 1241,8 760,7 496,2
9 2263,5 21159 1703,6 1080,9 716,5
10 2862,1 26774 21654 1401 936,9
Sursa: elaborat de autor/ Source: developed by author
Tabelul 6/ Table 6

Valorile indemnizatiilor maxime si minime in scenariile examinate, mii lei/an/
Maximum and minimum compensation values in the examined scenarios, thousands lei/year

Maximum Optimist-1 2957,5
Minimum Optimist-1 491,6
Maximum Optimist-2 2862,1
Minimum Optimist-2 55,5

Sursa: elaborat de autor/ Source: developed by author

Tabelul 7/ Table 7
Indemnizatia urmata a fi plitita in conditiile promovirii 100%SRE, dRSA/dPIB = -0,71, mii lei/
The allowance to be paid under the conditions of 100 % RES promeotion, dRSA/dPIB = -0,71, th. MDL

Scenariile/ Pretul energiei, centi/kWh/

Scenarios Electricity price, cents/kWh 2021 2022 2025 2030 2035
Optimist-1 7 1118,0 1003,7 682,8 3294 0
Optimist-2 7 974,9 741,9 178,7 0 0

Sursa: elaborat de autor/ Source: developed by author
Tabelul 8/ Table 8
Indemnizatia cu trecerea de la Elrs=-0,37 la Elrs=-0,71/
Allowance with the transition from Elrs= -0.37 to Elrs= -0.71
Scenariile/ Pretul energiei, centi/kWh/ .
Scenarios Electricity price, cents/kWh u.m./ units 2021 | 2022 | 2025 2030 2035
7 mii lei/ th lei 21,0 128,3 | 399,8 | 587,7 1846,0
Optimist-1 —
P 7 % diminuare/ | 0| g3 | 369 | 641 240,0
% decrease
7 mii lei/ th lei 91,4 251,2 | 601,3 | 2453,5 1240,2
Optimist-2 —
P 7 % diminuare/ | g ¢ | 553 1971 | 5569 | 449.6
% decrease

Sursa: elaborat de autor/ Source: developed by author

Se cere de mentionat cd la stabilirea evolutiei
RSA s-a constatat ca este justificatd luarea in calcul
doar a primelor patru categorii de consum de energie
electrica (intre 0 si 240, 241-360, 361-840 si 361-600
kWh/an) dat fiind faptul ca, conform calculelor efec-
tuate, numarul maxim al populatiei sarace nu depa-
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It should be mentioned that when establishing
the evolution of the APR, it was found that it is justi-
fied to consider in the analysis the first four catego-
ries of electricity consumption only (ranged between
0 and 240, 241-360, 361-840 and 361-600 kWh/
year) given that, according to the calculations made,
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seste numarul de persoane cuprinse de aceste patru
categorii de consum de energie electricd. De ase-
menea, rata descresterii numarului locurilor de con-
sum, in medie, ponderatd pentru aceste patru cate-
gorii de consum, devine tot mai micd pe parcursul
anilor. Astfel, rata in cauza, in perioada 2019-2020, a
fost de 2,09%, pe cand in perioada 2013-2014, a fost
de 2,17%. In studiul de fata, pentru perioada 2021-
2035, cresterea anuald a numarului locurilor de con-
sum este apreciata la nivel de 0,8%.

Unul dintre parametrii—cheie, utilizati in scopul
atingerii obiectivelor propuse in acest studiu, este
elasticitatea descresterii Ratei sardciei absolute, in
functie de cresterea PIB-ului. Conform tabelului 1,
elasticitatea 1n cauza (Elrs) capatd valori foarte
variate, in dependenta de perioada de ani examinata,
fara a se identifica o oarecare regularitate. Aceastad
constatare vine sd sublinieze faptul ca valorile RSA,
publicate oficial de BNS [5], nu sunt tocmai depen-
dente de PIB-ul tarii, ceea ce este greu de explicat.
Luand in consideratie afirmatia enuntatd, cercetarea
datd 1si concentreaza atentia pe determinarea indem-
nizatiei maxime, care urmeaza a fi atribuitd consuma-
torilor saraci in urma implementarii scenariului 100%
SRE. Tot cu acelasi scop, de la bun inceput, vor fi
determinate indemnizatiile mentionate pentru cel mai
inalt pret la energia electrica in acest scenariu. Con-
form analizei efectuate de un grup de cercetatori din
Republica Moldova [4], in conditiile anilor 2020-
2021, pretul optim al energiei electrice produse de
sursele regenerabile de energie, In scenariul 100%
SRE, varia intre 7,21 si 9,67 centi/kWh (fig. 1), in
dependenta de investitiile specifice aplicate surselor
eoliene (SE) si fotovoltaice (SF). Astfel, ca la prima
fazd de analizad este luat in considerare pretul la
energia electricd produsd de SE+SF, in tandem cu
turbinele pe gaze (TG), care servesc pentru asigurarea
energiei de echilibrare, la nivelul de 10 centi/kWh.

Tariful la energia electrica este determinat prin
aplicarea proportiei de costuri aferente anului 2020,
iar pentru anii ulteriori energia furnizata este divizata
in doud componente: cea produsa de sursele locale
(partea dreapta a Nistrului), volumul carei va fi
pastrat pand in anul 2035, iar restul energiei necesare
acoperirii cererii (efectiv egala cu energia din import)
vine din partea SE+SF+TG, adicd importul de ener-
gie este substituit cu energia produsa de SE+SF+TG.
Aceastd divizare este aplicatd la determinarea tari-
fului de distributie, dar si a celui de transport al ener-
giei electrice. Cresterea anuald a cererii este preva-
zutd la nivel de 2,8%. Valorile tarifului la energia
electrica, aplicatd consumatorilor racordati la nivelul
de tensiune 0,4kV, sunt prezentate in tabelul 2.
Observam ca in 2021, de cand s-a pus in aplicare
scenariul 100%SRE, tariful la energia electrica creste
fata de anul 2020 cu 7,5% la pretul nivelat al energiei
de 6 centi/kWh produse de SE+SF+TG, pana la
43,4% la pretul nivelat al energiei de 10 centi’/kWh

the maximum number of the poor population does
not exceed the number of the population included in
these four electricity consumption categories. It should
be noted that the weighted average rate decrease of
consumption places number for these four categories
of consumption is getting smaller over the years.
Thus, the rate in the period 2019-2020 was 2.09%,
while in the period 2013-2014 it was 2.17%. In the
present study, for the period 2021-2035 the annual
increase in the number of places of consumption is
taken at the level of 0.8%.

One of the key parameter considered to
achieve the objectives of this study is the elasticity of
Absolute Poverty Rate decrease function of GDP
growth. As it appears from table 1, this elasticity
(Elrs) takes on very varied values, depending on the
period of years examined, without identifying any
regularity. This finding underlines the fact that the
RSA values officially published by the NBS [5] are
not exactly dependent on the country's GDP, which is
difficult to explain. Taking this fact into considera-
tion, the present study focuses on determining the
maximum compensation to be awarded to poor con-
sumers following the implementation of the 100%
RES scenario. Also with the same aim, from the very
beginning the said allowances will be determined for
the highest electricity price in this scenario. Accor-
ding to [4], under the conditions of 2020-2021, the
optimal price of electricity produced by renewable
energy sources in the 100%RES scenario varies
between 7.21 and 9.67 cents/kWh (figure 1), depen-
ding on the specific investments applied to wind (SE)
and photovoltaic (SF) sources. So, in the first phase
of the analysis, the price of electricity produced by
SE+SF in tandem with gas turbines (TG), which
serve to ensure balancing energy, is considered at the
level of 10 cents/kWh.

The electricity tariff is, determined by applying
the proportion of costs in place in 2020, and for
subsequent years the supplied energy is divided into
two components: that produced by local sources (the
right side of river Dniester), the volume of which is
preserved until 2035, and the rest of the energy
necessary to cover the demand (effectively equal to
the energy from the import) comes from SE+SF+TG,
i.e. the energy import is substituted with the energy
produced by SE + SF+ TG. This division is also
applied to the determination of the electricity distri-
bution and transmission tariff. The annual power
demand increase is taken at the level of 2.8%. The
electricity tariff values applied to consumers connec-
ted to the 0.4kV voltage level are presented in table 2.
We note that in 2021, when the 100%RES scenario
starts its implementation, the electricity tariff increases,
compared to 2020, by 7.5% at the levelized electri-
city price of 6 cents/kWh produced by SE+SF+TG,
until to 43.4% at the levelized electricity price of 10
cents/kWh produced by the same sources. The Gross
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produse de aceleasi surse. Produsul intern brut, in
cele trei scenarii examinate de evolutie a acestuia
(Bazd, Optimist-1 si Optimist-2), corespunde celui
din Raportul Bienal Trei catre CONUSC, dezvoltat
de Ministerul Mediului in anul 2021.

14

Domestic Product considered in the three examined
scenarios (Baseline, Optimist-1 and Optimist-2) cor-
responds to the one in the Third Biennial Report to
UNFCC, developed by the Ministry of Environment
in 2021.

12

t, centi/kWh/ cents/ kWh

50 60 70 80 90 100

Nivelul de genetrare a SF (Z)/ The level of SF penetration (Z), %

returi curente la SRE (SLB)/ RES curent prices (BAU)

= === Pretul SE=50% fatd de SLB/ WF price=50% of BAU
Pretul SF=66% fata de SLB/ PV price=66% of BAU

°°°°°°°° Pretul TG=75%fata de SLB/ GT price=75% of BAU

= = Pretul gazului=80% fatd de BAU/ Gas price=80% of BAU

Figura 2. Pretul energiei electrice produse de SE+SF+TG in functie de nivelul de penetrare a SF (Z)/
Figure 2. The price of electricity produced by SE+SF+TG depending on the penetration level of SF (Z)
Sursa: elaborata de autor/ Source: developed by author

Dupa cum putem observa din tabelul 3 si 4,
cresterea individuald a indemnizatiei variaza intre
0,1-4,4 lei/persoana saraca in scenariul Optimist-1 si
0,1-4,2 lei/persoana saraca in scenariul Optimist-2, iar
integral pe tard, conform tabelului 5, respectiv 496,6 —
2957,5 mii lei/an in scenariul Optimist-1 si 55,5 —
2862,1 mii lei/an in scenariul Optimist-2, corespun-
zatoare Elrs= -0,37. Pentru Elrs= -0,71, indemnizatiile
sunt mai mici. Adicd, in urma promovarii scenariului
100%SRE, indemnizatia maximd pe tard, pentru
asigurarea monitorizarii ratei saraciei absolute, nu
depaseste 3 milioane lei pe an, in conditiile unui pret
la energia produsi de SE+SF+TG de maxim 10
centi/kWh, ceea ce reprezintd o cifrd nesemnificativa
pentru bugetul statului. La un pret de 6 centi/kWh,
indemnizatia anuald maxima nu depaseste 600 mii lei.
In conditiile in care elasticitatea Elrs este mai mici
decat -0,37, indemnizatia, respectiv, descreste. Asa
cum se observa din tabelul 8, pentru pretul energiei
produse de SE+SF+TG, egal cu 7 centi/kWh, descres-
terea indemnizatiei atinge 240% in scenariul Optimist-
1 §1 557% in scenariul Optimist-2.

Concluzii’

1. In lucrare este propus un algoritm de deter-
minare al cheltuielilor pentru prestarea serviciului de

As we can see from table 3 and table 4, the
individual compensation increase varies between 0.1-
4.4 lei/poor person in the Optimist-1 scenario and
0.1-4.2 MDL/person in the Optimist-2 scenario and,
fully by country, according to table 5, respectively
496.6 — 2957.5 thousand MDL/year in the Optimist-1
scenario and 55.5 — 2862.1 thousand MDL/year in the
Optimist-2 scenario, corresponding to Elrs= -0.37. For
Elrs= -0.71 the allowances are lower. That is, follo-
wing the promotion of the 100%RES scenario, the
maximum compensation per country for ensuring
that the absolute poverty rate remains not changed
does not exceed MDL 3 million per year under the
conditions of a price for the electricity produced by
SE+SF+TG of a maximum of 10 cents/kWh, which
represents a insignificant figure for the state budget.
At a price of 6 cents/kWh, the maximum annual
compensation does not exceed 600 thousand lei. In
conditions where the elasticity of Elrs is lower than -
0.37, the allowance decreases respectively. As can be
seen from table 8, for the price of electricity produ-
ced by SE+SF+TG, equal to 7 cents/kWh, the com-
pensation decrease reaches 240% in the Optimist-1
scenario and 557% in the Optimist-2 scenario.

Conclusions

1. The paper proposes an algorithm for
determining the costs for electricity service provided,

" Rezultatele acestui studiu au fost obtinute in cadrul proiectului Programului de Stat nr. 20.80009.7007.18: Solutii tehnice
ecologice pentru consumul eficient de energie in cladiri si dezvoltarea optiunilor de retea inteligenta cu integrare avansata
a energiei regenerabile in Republica Moldova./ The results of this study were obtained within the project of the State
Program no. 20.80009.7007.18: Ecological technical solutions for efficient energy consumption in buildings and
development of smart grid options with advanced integration of renewable energy in Moldova.
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energie electrica, parte a Pragului absolut al saraciei.
In acest sens este utilizata structura consumului casnic,
pe categoriile de consum disponi-bile, luata in evidenta
companiilor de distributie a energiei electrice.

2. Promovarea scenariului de acoperire a cererii
de energie electrica, in baza conceptului 100%SRE, nu
duce la o majorare semnificativdi a indemnizatiilor
pentru mentinerea ratei si pragului sdraciei absolute,
asteptat in scenariul liniei de baza, corespunzator
pastrarii pe viitor a pretului la energia din import la
nivelul inregistrat curent. Astfel, cresterea individuala a
indemnizatiei variaza intre 0,1-4,4 lei/persoana saraca in
scenariul Optimist-1 si 0,1-4,2 lei/persoana saraca in
scenariul Optimist-2, in dependentd de anul examinat
din sirul 2021-2035. in ce priveste indemnizatia pentru
intreaga tard, aceasta variaza intre 496,6 — 2957,5 mii
lei/an in scenariul Optimist-1 §i 55,5 — 2862,1 mii lei/an
in scenariul Optimist-2. Adica, mdrimea indemnizatiei
maxime pe tard, pentru asigurarea procesului de
monitorizare si evaluare a Ratei saraciei absolute, in
urma promovarii scenariului 100%SRE, nu depéseste 3
milioane lei/an, in conditiile unui pret la energia produsa
de SE+SF+TG de maxim 10 centi/kWh, ceea ce repre-
zintd o cifrd nesemnificativd pentru bugetul statului. La
un pret respectiv de 6 centi’/kWh, cuantumul indemniza-
tiei anuale maxime nu depaseste 600 mii lei 1n total.

part of the Absolute Poverty Threshold. In this sense,
the structure of household consumption by categories
of consumption, available at electricity distribution
companies, is used.

2. The promotion of the electricity demand
coverage scenario based on the 100%RESe concept
does not lead to significant allowances for maintai-
ning the Rate and Threshold of Absolute Poverty
expected in the baseline scenario, corresponding to
keeping the price of imported energy at the current
registered level in the future. Thus, the individual
increase in compensation varies between 0.1-4.4
lei/poor person in the Optimist-1 scenario and 0.1-4.2
lei/poor person in the Optimist-2 scenario, depending
on the year examined in the range of 2021-2035
years. As for the compensation for the whole country,
it varies between 496.6 — 2957.5 thousand MDL/year
in the Optimist-1 scenario and 55.5 — 2862.1
thousand lei/year in the Optimist-2 scenario. That is,
following the promotion of the 100%RESe scenario,
the maximum compensation on country level to
ensure that the Absolute Poverty Rate is not over-
come does not exceed MDL 3 million per year under
the conditions of a price for the electricity produced
by SE+SF+TG of a maximum of 10 cents/kWh,
which represents an insignificant amount for the state
budget. At a respective price of 6 cents/kWh, the
total maximum annual compensation does not exceed
MDL 600 thousand.
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